Biophysical measurements on axonemal dyneins.
In recent decades, the development of technologies such as optical trap nanometry and advanced fluorescence microscopy have provided tools for studying the dynamics of single protein molecules in vitro and in vivo with nanometer precision over timescales from milliseconds to seconds. The single-molecule sensitivities of these methods permit studies to be made on conformational changes and dynamics of protein molecules that are masked in ensemble-averaged experiments. For protein motors, force generation, processivity, step size, transitions among mechanical states, and mechanochemical coupling are among the properties that can be directly measured by single-molecule techniques. Our understanding of the functions of protein motors has thus benefited considerably from the application of single-molecule techniques. This chapter will focus on single-molecule techniques applicable to axonemal dyneins, the principles upon which they work and how they are constructed and conducted.